Beausoliel [2] were studied. Figure 2 presents the measured temperature of the cable jacket under the three current loads for the single cable at locations 1, 4, 6 and 8 as indicated in figure 1 . Thermocouple 8 in the center of the wall cavity showed the greatest temperature rise at all current loads. The temperature at location 4, in the adjacent end stud space, was slightly lower than at location 8. The temperature at location 6, where the cable passed through a hole in the wood stud was lower than in either adjacent stud space. This indicates that some heat conducted along the cable towards the wood stud from both adjoining insulated spaces. This stud, as well as the others, acted as heat sinks.
The temperature at the exposed end stud, location 1, was the lowest of those measured along the cable.
3 .
MODELS
In the wall section mock-up, typical of home construction, shown in figure 1 , an electric cable is embedded in an insulation layer approximately 9 cm thick which is sandwiched between the wall facing materials which also provide additional insulation. The total wall section including facing materials varies in thickness from 12 to 14 cm. To dissipate the resistive heat generated by current flow in the cable conductors, the cable must operate sufficiently above ambient temperature to conduct the heat generated through the thermally insulated wall space.
In this section of the report various methods used for determining the temperature rise of the current-carrying electric cable will be discussed. 
where k is the thermal conductivity of the glass fiber insulation material. The conductance to the third node, diagonally across the 1 cm square grid space, is given by:
No direct conduction between the three nodes adjacent to the corner node was assumed.
Discussions of the use of symmetry in thermal conduction problems and methods to determine the thermal conductance between cylindrical shells can be found in the textbook by Kreith [5] .
For all calculations, the heat generated at the corner node 
w where I is the current in amperes and T is the cable jacket temperature w in degrees Celsius [3] . In the model only one quarter of the heat generated is conducted into each quadrant.
Other thermal and physical properties of the material used in the calculations are given in table 1. Part of the total network and steady temperature distributions for the two cases calculated are shown in figures 3 and 4. In figures 3 However, the approximations are useful, primarily because the simplicity greatly reduces the burden of the calculations. Execution times for the 350 node network are one thousand times that for the 3 node network.
The great reduction in calculation time enables more complicated threedimensional effects such as conduction along the wire to be modeled using cylindrical approximations without producing large execution times for the computer code.
13 Node Model -Heat Sink Effects of Wood Studs
Using the simplification of cylindrical shells to reduce the burden of the calculation, a 13 node network was constructed that in the simplest way accounted for the effects of conduction both parallel and perpendicular to the cable direction. The cylindrical symmetry reduced the three-dimensional problem to a two-dimensional calculation. The thirteen node network was constructed to represent the one and one-half stud spaces instrumented in Beausoliel's tests [2] . This network is shown in figure 6 , superimposed on a schematic of the wall space.
Basically, the three node method of representing conduction through cylindrical shells perpendicular to the wire axis was used to represent insulation, wood stud, and cable material. Heat flow paths were also provided between these nodes to allow conduction parallel to the axis of the cable. Models have been developed to predict the temperature rise caused by resistive heating of a current-carrying electric cable within an insulated wall cavity, with emphasis on simplified models to minimize computation time. Predictions are compared to measurements performed on an AWG-12 2-G NM cable installed in a laboratory wall space mock-up. Results of the two-dimensional model are within 15 percent of the measu temperatures.
The heat sink effect of the wood studs within the wall on the temperature rise of the section of cable passing through them is demonstrated both with experiment and calculation. 
